to species-specific patterns across the various animal species (Table 1 and 2).   1   2 Genetically, rotaviruses are diverse, and different gene segments are peculiarly distributed across 3 various animal species, suggesting existing host species barriers and host range restriction. 4 However, a number of gene segments, mostly those encoding the neutralizing antigens (defining 5 G and P types), have been identified repeatedly in humans in different parts of the world during 6 surveillance studies (Santos and Hoshino, 2005; Gentsch et al., 2005) , providing evidence that 7 animals may act as a source of virus and/or of genetic material for diversification of human 8 rotaviruses. These findings warrant rotaviruses to be handled as potential zoonotic pathogens. As 9 most data are related to a single rotavirus serogroup (group A) our review will focus primarily on 10 these viruses, unless otherwise specified. 
History

13
First records on rotaviruses date back to 1950s and 1960s, when virus particles resembling 14 reoviruses were identified in the intestinal tissue of mice and rectal swab of captive monkeys by 15 using electron microscopy. In 1969, viruses with similar morphology were identified in fecal 16 samples of diarrheic cattle and serial passage of this virus revealed its etiologic role in diarrhea. 17 First human cases were diagnosed only in 1973, when intestinal mucosa and then stool extracts of 18 diarrheic children were examined by EM for viral pathogens (Bishop et al., 1973) . Based on the 19 characteristic wheel shaped virion morphology, the rotavirus name was proposed in this same 20 time period (Flewett et al., 1974) . 21 22 Subsequent improvements in diagnostic assays, particularly those that were based on direct 23 antigen detection from stool samples allowed rotaviruses to be characterized as an important 24 Page 5 of 38 A c c e p t e d M a n u s c r i p t 5 cause of gastroenteritis in infants and young children (Kapikian et al., 1996) . Combined use of 1 electron microscopy, genomic RNA analyses (electropherotyping) and various antigen-based 2 methods not only revealed the potential impact of rotaviruses on human health, but also allowed 3 to gain some insight into the genetic and antigenic composition of rotaviruses and revealed that 4 rotavirus strains circulating in humans and animals share a common group antigen. Since late 5 1970s, however, several atypical rotavirus strains have been described that shared the virion 6 morphology but lacked the common group antigen and/or displayed unusual genomic RNA 7 electropherotypes. These antigenically divergent strains represented various serogroups of 8 rotaviruses (Saif and Jiang, 1994) . To date, seven serogroups (A to G) of rotavirus have been determined (Saif and Jiang, 1994) 11 (Table 3) . Although each rotavirus serogroup has been associated with diarrhea, their distribution, 12 epidemiology and impact shows remarkable differences in various host species. GARVs have 13 been shown to be important cause of diarrhea in humans and a variety domesticated and captive 14 mammals as well as poultry. Non-GARVs are relatively more often detected in healthy animals 15 but an association with disease has been also reported. Group B and C rotaviruses have been 16 identified in some mammalian host species, including humans, while group E rotaviruses have 17 been detected only in pigs. Thus far, group D, F and G rotaviruses have been identified 18 exclusively in poultry (Saif and Jiang, 1994) . Representatives of a novel human non-group A-C 19 rotavirus have been recently described (Yang et al., 1998; Yang et al., 2004; Alam et al., 2007) . 20 The question whether they represent a new serogroup or belong to one of the known non-group 21 A, -B, and -C rotaviruses is unclear, as no serologic data are available for this new strain and no 22 sequence data are available for comparison for reference strains within serogroups D to G. 23 Page 6 of 38 A c c e p t e d M a n u s c r i p t GARVs are not regarded as major enteric pathogens of cats and dogs. Rotavirus-like particles 22 have been detected at low frequency from both symptomatic and asymptomatic domestic populations. There is concern whether the introduction of rotavirus vaccines for children could 10 alter the forces and balances that drive rotavirus evolution. However, the widespread emergence Salinas, B., Pavía-Ruz, N., Salmerón, J., Rüttimann, R., Tinoco, J., Rubio, P., Nuñez, E., 5 Guerrero, M., Yarzábal, J.P., Damaso, S., Tornieporth, N., Sáez-Llorens, X., Vergara, R., A c c e p t e d M a n u s c r i p t R3  C3  M3  V3  N3  T3  E3  H3  ST3  Human G4  P[6]  I1  R1  C1  M1  V1  N1  T1  E1  H1  IAL28  Human G5  P[8]  I1  R1  C1  M1  V1  N1  T1  E1  H1  B1711  Human G6  P[6]  I2  R2  C2  M2  V2  N2  T2  E2  H2  Se584  Human G6  P[9]  I2  R2  C2  M2  V3  N2  T1  E2  H3  Hun5  Human G6 P[14]  I2  R2  C2  M2  V11  N2  T6  E2  H3  MG6  Human G6 P[14]  I2  R2  C2  M2  V11  N2  T6  E2  H3  PA169  Human G6 P[14]  I2  R2  C2  M2  V3  N2  T6  E2  H3  111/05-27  Human G6 P[14]  I2  R2  C2  M2  V3  N2  T6  E2  H3  DRC88  Human G8  P[8]  I2  R2  C2  M2  V2  N2  T2  E2  H2  69M  Human G8 P[10]  I2  R2  C2  M2  V2  N2  T2  E2  H2  WI61  Human G9  P[8]  I1  R1  C1  M1  V1  N1  T1  E1  H1  A64  Human G10 P[14]  I2  R2  C2  M2  V3  N2  T6  E2  H3  Dhaka6  Human G11 P[25]  I1  R1  C1  M1  V1  N1  T1  E1  H1  KTM368  Human G11 P[25]  I5  R1  C1  M1  V1  N1  T1  E1  H1  L26  Human G12 P[4]  I2  R2  C2 M1/M2  V2  N1  T2  E2  H1  Dhaka12-03  Human G12 P[6]  I1  R1  C1  M1  V1  N1  T1  E1  H1  Matlab13-03  Human G12 P[6]  I1  R1  C1  M1  V1  N1  T2  E1  H1  N26-02  Human G12 P[6]  I2  R2  C2  M2  V2  N1  T2  E6  H2  RV176-00  Human G12 P[6]  I2  R2  C2  M2  V2  N2  T2  E6  H2  RV161-00  Human G12 P[6]  I2  R2  C2  M2  V2  N2  T2  E1  H2  B4633-03  Human G12 P[8]  I1  R1  C1  M1  V1  N1  T1  E1  H1  Dhaka25-02  Human G12 P[8]  I1  R1  C1  M1  V1  N1  T1  E1  H1  T152 Human G12 P R4  C4  M4  V4  N4  T4  E4  H4  A131  Porcine G3  P[7]  I5  R1  C2  M1  V1  N1  T1  E1  H1  Gottfried  Porcine G4  P[6]  I1  R1  C1  M1  V8  N1  T1  E1  H1  OSU  Porcine G5  P[7]  I5  R1  C1  M1  V1  N1  T1  E1  H1  A253  Porcine G11 P[7]  I5  R1  C2  M1  V1  N1  T1  E1  H1  YM  Porcine G11 P[7]  I5  R1  C1  M1  V8  N1  T1  E1  H1  SA11-5S  Simian G3  P[1]  I2  R2  C5  M5  V5  N5  T5  E2  H5  SA11-H96  Simian G3  P[2]  I2  R2  C5  M5  V5  N5  T5  E2  H5  SA11-Both  Simian G3  P[2]  I2  R2  C5  M5  V5  N2  T5  E2  H5  B4106  Human G3 P[14]  I2  R2  C2  M3  V9  N2  T6  E5  H3  30/96  Lapine G3 P[14]  I2  R2  C2  M3  V9  N2  T6  E5  H3  Cat2  Feline  G3  P[9]  I3  R3  C2  M3  V3  N1  T6  E3  H3  Cat97  Feline  G3  P[3]  I3  R3  C2  M3  V9  N2  T3  E3  H6   CU-1  Canine G3  P[3]  I3  R3  C2  M3  V9  N2  T3  E3  H6  K9  Canine G3  P[3]  I3  R3  C2  M3  V9  N2  T3  E3  H6  Ro1845  Human G3  P[3]  I3  R3  C2  M3  V9  N2  T3  E3  H6  HRC3  Human G3  P[3]  I3  R3  C2  M3  V9  N2  T3  E3  H6 
